JP-A-H1 1-64687 



1/5 s<— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



. CLAIMS 



[Claim(s)] 

[Claim 1] The light emitting device which carries out outgoing radiation of the transmitting light of the 1st wavelength, and 
the spectral separation filter which penetrates the transmitting light by which outgoing radiation is carried out from said light 
emitting device, The lens which condenses the light which penetrated said spectral separation filter by the end face by which 
the slanting cut of the optical fiber was carried out, It has the photo detector which receives the receiving light of the 2nd 
wavelength which outgoing radiation was carried out from the end face of said optical fiber, and was collimated by said lens. 
It sets to the optical transceiver module with which it is reflected by said spectral separation filter, and said receiving light 
results in said photo detector through opening of a diameter phi, and is phi<=0.3f (however, f focal distance of said lens) 
about the diameter phi of said opening. 

It is d=f-sin theta (however, theta outgoing radiation angle from the optical fiber of said receiving light) about the core of 
said opening to the straight line given at right angles to said opening through the intersection of the medial axis of said lens, 
and said spectral separation filter while it was alike and setting up. 
The optical transceiver module characterized by carrying out **** eccentricity. 

[Claim 2] The optical transceiver module characterized by setting the diameter phi of said opening as 0.2 f<=phi <=0.3f in the 
publication of claim 1. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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3:In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical transceiver module for combining a light emitting device and a 
photo detector to the optical fiber with which two or more transmitting light and receiving light of different wavelength are 
transmitted. 
[0002] 

[Description of the Prior Art] the sectional view of the optical transceiver module of the former [ drawing 4 ] — it is — this 
drawing — ** — like, the case of this optical transceiver module is divided roughly, and is constituted by four blocks, the 
central block 1, the LD (laser diode) block 2, the PD (photodiode) block 3, and the fiber block 4, and the spectral separation 
filter 5 is attached in the central block 1. LD6 which is a light emitting device, and the lens holder 8 which supports a lens 7 
are attached in the LD block 2, PD9 which is a photo detector, and the lens holder 1 1 which supports a lens 10 are attached 
in the PD block 3, and the optical fiber 12 and the lens holder 14 which supports a lens 13 are attached in the fiber block 4. 
[0003] After being made parallel with the lens 7 by the side of the LD block 2, the transmitting light of the wavelength 
lambda 1 by which outgoing radiation was carried out from LD6 penetrates the spectral separation filter 5 within the central 
block 1, and subsequently it is condensed with the lens 13 by the side of the fiber block 4, it carries out incidence to the end 
face of an optical fiber 1 2, and it is transmitted through an optical fiber 1 2. On the other hand, after diffusing the receiving 
light of the wavelength lambda 2 transmitted through the optical fiber 12 in the end face of an optical fiber 12, it is made 
parallel with the lens 13 by the side of the fiber block 4, subsequently is reflected by the spectral separation filter 5 within 
the central block 1, and, subsequently is condensed with the lens 10 by the side of the PD block 3, and it is received by 
PD9. 
[0004] 
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[Problem(s) to be Solved by the Invention] By the way, in the conventional optical transceiver module mentioned above, in 
order to prevent that the transmitting light of the wavelength lambda 1 by which outgoing radiation was carried out from LD6 
reflects by the apical surface of an optical fiber 12, and returns to LD6 r the apical surface of an optical fiber 12 is aslant cut 
at an angle of predetermined. 

[0005] However, as the broken line of drawing 4 showed, after a part of transmitting light of the wavelength lambda 1 
reflected by the end face by which the slanting cut of the optical fiber 12 was carried out is reflected by the spectral 
separation filter 5 through the lens 13 by the side of the fiber block 4, incidence may be carried out to the light-receiving 
side of PD9 through the lens 10 by the side of the PD block 3, and, in such a case, there was a problem that the S/N ratio 
" of an input signal got worse. 
[0006] 

[Means for Solving the Problem] Suppose this invention that opening which can restrict the light to penetrate is prepared 
into the optical path to which it is reflected with a spectral separation filter, and the receiving light by which outgoing 
radiation was carried out from the end face of an optical fiber results in a photo detector. Although the receiving light of the 
2nd wavelength by which outgoing radiation was carried out from the end face of an optical fiber can carry out incidence to 
the light-receiving side of a photo detector through opening if such opening is prepared Since this transmitting light does not 
reach the light-receiving side of a photo detector through opening even if it is reflected with a spectral separation filter after 
a part of transmitting light of the 1st wavelength by which outgoing radiation was carried out from the light emitting device 
reflects by the end face of an optical fiber, The transmitting light which reaches a photo detector can be reduced and the 
S/N ratio of an input signal can be raised. 
[0007] 

[Embodiment of the Invention] The light emitting device which carries out outgoing radiation of the transmitting light of the 
1st wavelength by the optical transceiver module of this invention, The spectral separation filter which penetrates the 
transmitting light by which outgoing radiation is carried out from said light emitting device, and the lens which condenses the 
light which penetrated said spectral separation filter by the end face by which the slanting cut of the optical fiber was 
carried out, It has the photo detector which receives the receiving light of the 2nd wavelength which outgoing radiation was 
carried out from the end face of said optical fiber, and was collimated by said lens. While said receiving light sets the 
diameter phi of said opening as phi<=0.3f (however, f focal distance of said lens) in the optical transceiver module which is 
reflected by said spectral separation filter and results in said photo detector through opening of a diameter phi Only d=f-sin 
theta (however, theta outgoing radiation angle from the optical fiber of said receiving light) carried out eccentricity of the 
core of said opening to the straight line given at right angles to said opening through the intersection of the medial axis of 
said lens, and said spectral separation filter. 

[0008] Moreover, in consideration of aggravation of the incidence effectiveness from said optical fiber, the minimum of the 

diameter phi of said opening was set as the range of 0.2f <= phi<=0.3f. 

[0009] 

[Example] If an example is explained with reference to a drawing, the sectional view of the optical transceiver module which 
drawing 1 requires for one example of this invention, the sectional view of the case block with which this optical transceiver 
module is equipped with drawing 2 , and drawing 3 are the explanatory views showing the important section of this optical 
transceiver module, and the same reference mark is given to the configuration member corresponding to drawing 4 . 
[0010] As shown in drawing 1_ and drawing 2 , the optical transceiver module concerning this example has one case block 20, 
and LD6 explained in the conventional example to this case block 20, the lens holder 8 which supports a lens 7, the spectral 
separation filter 5, the lens holder 14 which supports the lens 13 by the side of a transmission line, and the optical fiber 12 
with which the slanting cut of the apical surface was carried out are attached in the same axle. Moreover, the reflective 
mirror 15 for light-receiving, the lens holder 1 1 which supports a lens 10, and PD9 are attached in this optical axis and 
parallel to the case block 20 at the same axle. In addition, the spectral separation filter which can reflect the light of 
wavelength lambda 2 may be used instead of the reflective mirror 15. 

[001 1] As shown in drawing 2 in detail, the opening 21 for arranging a lens holder 8, the opening 22 for arranging the body 
section of LD6, the attaching hole 23 for attaching the flange of LD6, and the opening 24 for optical paths are continuously 
formed in the case block 20. Inner base 23a of an attaching hole 23 is the datum clamp face of LD6, and LD6 is welded to 
the case block 20, where the flange is compared to inner base 23a of an attaching hole 23. Thereby, the whole flange fits 
into the interior of an attaching hole 23, and only the lead section exposes LD6 from the side face 31 of the case block 20. 
Moreover, the clamp face 25 for attaching the spectral separation filter 5 45 degrees aslant to an optical axis at openings 21, 
22, and 24 and the same axle by the side of this luminescence, the opening 26 for arranging a lens holder 14, and the opening 
27 for optical paths are formed in the case block 20, and an optical fiber 12 is attached in the side face 28 of the case block 
20. Moreover, the opening 29 for arranging a lens holder 1 1, the opening 30 for arranging the body section of PD9, and the 
clamp face 32 for attaching the reflective mirror 15 45 degrees aslant to an optical axis are formed in the case block 20 in 
parallel with the openings 21, 22, and 24 by the side of luminescence. Furthermore, the opening 35 which opens both the 
clamp faces 25 and 32 for free passage is formed in the case block 20, and this opening 35 lies at right angles to it to each 
of the openings 21, 22, and 24 by the side of luminescence, and the openings 29 and 30 by the side of light-receiving. The 
side face 31 of the case block 20 is the datum clamp face of PD9, and PD9 is welded to the case block 20, where the flange 
is compared on a side face 31. By this, PD9 will be attached in the case block 20 so that a flange and the lead section may 
be exposed from a side face 31, and LD6 will be attached inside from PD9 by the flange of PD9 to the case block 20. 
[0012] The front perpendicular to the clamp face 25 of the spectral separation filter 5 and the clamp face 32 of the 
reflective mirror 1 5 is opened wide greatly, respectively, and the notches 25a and 32a corresponding to these open parts are 
formed in the case block 20. These notches 25a and 32a are covered with the covering 40 of a pair put on the case block 
20. In addition, the bis-hole 33 and the engagement slot 34 are formed in the case block 20, and the bis-hole 33 is a hole for 
insertion of the screw (not shown) for fixing an optical transceiver module to a chassis, a printed circuit board, etc. of 
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electronic equipment, and it is for preventing that an optical transceiver module rotates the engagement slot 34 at the time 
of a bis-stop. 

[0013] In the optical transceiver module constituted like the above, after being made parallel with a lens 7, the spectral 
separation filter 5 is penetrated, it is condensed with a lens 13, and incidence of the transmitting light of the wavelength 
lambda 1 by which outgoing radiation was carried out from LD6 is carried out to the end face of an optical fiber 12, and it is 
transmitted through an optical fiber 12. On the other hand, after diffusing the receiving light of the wavelength lambda 2 
transmitted through the optical fiber 12 in the end face of an optical fiber 12, it is made parallel with a lens 13, is reflected 
by the spectral separation filter 5, subsequently it is reflected by the reflective mirror 15, and is condensed with a lens 10, 
and it is received by PD9. Although the transmitting light of the wavelength lambda 1 by which outgoing radiation was carried 
out from LD6 penetrates the spectral separation filter 5 here and it is condensed with a lens 13 In order to return to the 
spectral separation filter 5 through a lens 13 after the part reflects by the end face of an optical fiber 12 as the broken line 
of drawing 3 shows, This transmitting light carries out incidence to the light-receiving side of PD9, and it is made to have 
not generated a cross talk by specifying the formation location and magnitude of said opening 35. 

[0014] That is, as shown in drawing 3 in detail, when it sets the medial axis of a lens 13, and the intersection of the spectral 
separation filter 5 to O and the straight line given at right angles to said opening 35 through this intersection O is set to L, 

the core of opening 35 is d=f-sin theta to a straight line L It is formed in the location which carried out eccentricity only 

of the **. In this ** type, if the refractive index of the core of thetaF and an optical fiber 12 is set to n for the include angle 
of the apical surface by which f is the focal distance of a lens 13, and the outgoing radiation angle of the receiving light to 
which outgoing radiation of theta is carried out from the end face of an optical fiber 12, and was cut across the optical fiber 
1 2, the outgoing radiation angle theta will be given by degree type **. 

Theta=sin-1(n-sin thetaF)-thetaF When ** and the size of opening 35 are examined, NA (numerical aperture) from 

which intensity distribution are Gaussian distribution mostly, and, as for the outgoing radiation light from SMF (single mode 
fiber), reinforcement is set to 1 / e2 is about 0.08, and the intensity distribution I over include-angle thetaF of the outgoing 
radiation light from an optical fiber 12 are expressed with degree type **. 

I=e-0.095 thetaxtheta The quantity of light P contained in ** include-angle thetaF is P=1-e-0.095 thetaxtheta.... Since 

it is **, theta in case the quantity of light P becomes 99.9% (100% infinity sake) from this ** type is called for as theta= 
8.627 degrees, and since it is NA=sin theta, it is set to NA=0.15. That is, for a lens 13, when about 100% of light will enter by 
NA=0.15 and the diameter of opening 35 is set to phi, since it is phi=2xNAxf, the upper limit of the diameter phi of opening 35 

is phi<=0.3f It becomes **. On the other hand, about the minimum of the diameter phi of opening 35, since aggravation of 

the incidence effectiveness from SMF which does not become a problem practically was decided to be 95%, from the above- 
mentioned ** type, theta in case the quantity of light P becomes 95% is called for as theta= 5.74 degrees, and is set to 
NA=0.1 from NA=sin theta. That is, in order for 95% of light to enter, they are 0.2 f<=phi about the minimum of the diameter 

phi of opening 35 It is necessary to make it ** and is 0.2 f<=phi <=0.3f about the diameter phi of opening 35 from these 

**s and ** type.... It turns out that what is necessary is just to set it as the range of **. 

[0015] Therefore, by making the eccentricity only of the amount d of gaps which the diameter phi of opening 35 is set as the 
magnitude with which are satisfied of the above-mentioned ** type, and is asked for the core of opening 35 by the above- 
mentioned ** formula from a straight line L carry out in the direction which keeps away from an optical fiber 12 Even if it 
returns to the spectral separation filter 5 after a part of transmitting light of the wavelength lambda 1 by which outgoing 
radiation was carried out from LD6 reflects by the end face of an optical fiber 12 As the broken line of drawing 3 shows, this 
return light being interrupted around opening 35, after reflecting with the spectral separation filter 5, and the transmitting 
light of wavelength lambda 1 carrying out incidence to the light-receiving side of PD9, and generating the receiving light and 
the cross talk of wavelength lambda 2 is lost. 

[0016] In addition, although the above-mentioned example explained the case where LD6 and PD9 had been arranged on the 
same side face 31 of the case block 20, it is also possible to omit the reflective mirror 15 and to arrange the lens holder 1 1 
which supports a lens 10, and PD9 on other side faces (lower limit side of drawing 1 ) of the case block 20 which intersects 
perpendicularly with a side face 31. 
[0017] 

[Effect of the Invention] This invention is carried out with a gestalt which was explained above, and does so effectiveness 
which is indicated below. 

[0018] The light emitting device which carries out outgoing radiation of the transmitting light of the 1st wavelength, and the 
spectral separation filter which penetrates the transmitting light by which outgoing radiation is carried out from said light 
emitting device, The lens which condenses the light which penetrated said spectral separation filter by the end face by which 
the slanting cut of the optical fiber was carried out, It has the photo detector which receives the receiving light of the 2nd 
wavelength which outgoing radiation was carried out from the end face of said optical fiber, and was collimated by said lens. 
While said receiving light sets the diameter phi of said opening as phi<=0.3f (however, f focal distance of said lens) in the 
optical transceiver module which is reflected by said spectral separation filter and results in said photo detector through 
opening of a diameter phi If only d=f-sin theta (however, theta outgoing radiation angle from the optical fiber of said 
receiving light) carries out eccentricity of the core of said opening to the straight line given at right angles to said opening 
through the intersection of the medial axis of said lens, and said spectral separation filter Although the receiving light of the 
2nd wavelength by which outgoing radiation was carried out from the end face of an optical fiber can carry out incidence to 
the light-receiving side of a photo detector through opening Since this transmitting light does not reach the light-receiving 
side of a photo detector through opening even if it is reflected with a spectral separation filter after a part of transmitting 
light of the 1st wavelength by which outgoing radiation was carried out from the light emitting device reflects by the end 
face of an optical fiber, The transmitting light which reaches a photo detector can be reduced and the S/N ratio of an input 
signal can be raised. 
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[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the sectional view of the optical transceiver module concerning one example of this invention. 
[Drawing 2] It is the sectional view of the case block with which this optical transceiver module is equipped. 
[Drawing 3] It is the explanatory view showing the important section of this optical transceiver module. 
[Drawing 4] It is the sectional view showing the conventional optical transceiver module. 
[Description of Notations] 

5 Spectral Separation Filter 

6 LD (Laser Diode) 
9 PD (Photodiode) 
13 Lens 

12 Optical Fiber 
20 Case Block 
35 Opening 



[Translation done.] 
* NOTICES * 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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^? a -;l/*s@IE*r ^> C <b ^rP^±*T Z>tcSb(Di>CDX?$>2> 0 
[0013} ±%Zcoim<ffii&Z*itcycm$:m *2^*-Ji/ 
L D 6^6fflS4Sti/cffiSA 1 CDitftTtW:, 

LTUVX1 3CCj;0m7t$nT7\:^ t -f ^' 1 2 CDS® 
oc^vMU. %v 1 2^rUT^{f $ti^> 0 — >5\ 
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